Cilia play a role in breaking left-right symmetry of the sea urchin embryo.
Left-right asymmetry of bilaterian animals is established during early development. In mice, frogs and fishes, the ciliated left-right organizer plays an essential role in establishing bilateral asymmetry, and leftward flow of extracellular fluid generated by ciliary motion results in Nodal activity on the left side. However, H(+) /K(+) -ATPase activity is also involved in the determination of left-right asymmetry in a variety of animals, and it has been thought to be an ancestral mechanism in deuterostomes. In sea urchin, the determination of the left-right asymmetry based on H(+) /K(+) -ATPase activity was already clarified, but it remains to be uncovered whether ciliary motion is involved in the left-right asymmetry of the embryo. Here, we show evidence that ciliary motion is involved in the establishment of left-right asymmetry of sea urchin embryo. Furthermore, we show that the initial cilia generated on small micromeres during the early stage of embryogenesis may be involved in this process. These results suggest that the cilia-mediated mechanism for the determination of left-right asymmetry may be acquired at the base of the deuterostomes.